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1 1. A method for treating a molecular aeve catalyst comprising: 

2 coDUcting a feed comprising oxygenates with a total reaction volume of a 

3 molecular sieve catalyst under conditions eflfectrve to produce a stream 

4 comprising Cj-Cj olefins, wherdn said total reaction volume comprises 

5 desirable cariionaceous deposits whidi render said catalyst more 

6 selective to C^-C, olefins than in the absence of said desirable 

7 carbonaceous dq>osits; and, 

8 wherein, upon accumulation of undesirable carbonaceous deposits effective to 
5 interfile with catalyst activity, said desirable carbonaceous deposits are 

maintained on said molecular sieve catalyst by a process comprising: 

s^arating said total reaction vohune of molecular sieve catalyst into a 
portion and a remainder; 

^ ^ treating said portion with a regeneration medmm under conditions 

effective to remove said imdesirable carbonaceous deposits, 
forming a regenerated portion comprising in the range of from 
about 0 wt% to a regenoated amount of carbonaceous deposits; 
and, 

* * mixing said regenerated portion witii said remainder, wherein said 

"^^Senerated amount of carbonaceous deposits comprises an 
amount suflBcient, upon said mixing, to produce a regenerated 
total reaction volume comprising said desirable carbonaceous 
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deposits. 



1 2. The method of claim 1 wherein said regenerated amount of 

2 carbonaceous deposits comprises an amount of about O.S wt% or less of said 

3 regenerated portion. 



1 3. A method for treating a molecular sieve catalyst comprising: 

2 contacting a feed comprising oxygenates with a total reaction volume of a 

3 molecular sieve catalyst under conditions effective to produce a stream 

4 comprising C3-C3 olefins, wherein said total reaction volume comprises 

5 desirable carbonaceous, deposits which render said catalyst more 

6 selective to Cj-Cy olefins than in the absence of said desirable 

7 carbonaceous deposits; and> 

8 wherein, upon accumulation of greater than about 1.5 wt% carbonaceous 

9 deposits, said desirable carbonaceous deposits are maintained on said 
^0 molecular sieve catalyst by a process comprising: 

1 1 separating said total reaction volume of molecular sieve catalyst into a 

12 portion and a remainder; 

13 treating said portion with a regeneration medium under conditions 

effective form a regenerated pordon comprising in the range of 

15 firom about 0 wt% to about 0.5 wt% carbonaceous deposits; 

16 and. 
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^ ^ mixing said regenerated portion with said remainder, wherdn .said 

^ * regenerated amount of caibonaceous dq>osits con4»ises an 

anwunt suffident, upon said mixing, to produce a regenerated 
total reaction volume comprising said desirable caibonaceous 



19 

20 



21 deposits. 

1 4. A method for treating a molecular sieve catalyst comprising: 

2 contacting a feed comprising oxygenates with a total reaction vohime of a 

3 molecular sieve catalyst under conditions eflFective to produce a stream 

4 *»™Pris«»8C,-Cs olefins, wherein said total reaction volume comprises 

5 desirable carbonaceous deposits which render said catalyst more 
^ selective to Cj-Cj olefins than in the absence of said desuable 

7 carbonaceous deposits; and, 

8 wherein, upon accumulation of greater than about 1 .5 wt% carbonaceous 

9 dqmsits, said desirable carbonaceous deposits are maintained on said 
molecular sieve catalyst by a process comprising: 

separating said total reaction volume of molecular sieve catafysi imo a 

portion and a remainder; 
treating said portion with a regeneration medium under conditions 

eflFective to form a regenerated portion comprising in the range 
of from about 0 wt% to a regenerated amount of carbonaceous 
deposits; and, 
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17 mixiBg said regenerated portion with said remainder, wlimin said 

1 8 regenerated amount of carbonaceous deposits comprises an 

19 amount sufBcient, upon said mixing, to produce a re g en e rated 

20 total reaction volume comprising said desirable carbonaceous 

21 deposits. 



1 S. The method of claim 1 wherein said desirable carbonaceous deposits 

2 comprise an amount in the range of from about 2 wt% to about 30 wt% of said total 

3 reaction volume of molecular sieve catalyst. 

1 6. The method of claim 2 wherein said desirable carbonaceous deposits 

2 comprise an amount in the range lof from about 2 wt% to about 30 wt% of said total 

3 reaction volume of molecular sieve catalyst. 

1 7. The method of claim 3 wherein said desirable carbonaceous deposits 

2 comprise an amount in the range of from about 2 wt% to about 30 wt% of said total 

3 reaction volume of molecular sieve catalyst. 



1 8. A method for treating a molecular sieve catalyst comprising: 

2 contacting a feed comprising oxygenates with a total reaction volume of a 

3 molecular sieve catalyst under conditions effective to produce a stream 
^ comprising C2-C3 olefins, wherein said total reaction volume comprises 
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5 desirable carbonaceous deposits in the range of fix>m about 2 wt% to 

6 about 30 wt%; and, 

7 wherein, upon accumulation of greater than about 1 .5 wi% carbonaceous 

8 deposits, said desirable carbonaceous deposits are maintained on said 

9 molecular sieve catalyst by a process comprising: 

10 separating said total reaction volume of molecular sieve catalyst into a 

1 1 portion and a remainder; 

12 treating said portion with a regeneration medmm under conditions 

13 effective form a regenerated pordon comprising in the range of 
.14 from about 0 wt% to about O.S wt% carbonaceous deposits; 

15 and, 

16 mixing said regenerated portion with said remainder to produce a 

1 7 regenerated total reaction volume comprising said desirable 

1 8 carbonaceous deposits in the range of from about 2 wt% to 

19 about 30 wt%. 

1 9. A method for treating a molecular sieve catalyst comprising: 

2 contacting a feed comprising oxygenates with a total reaction volume of a 

3 molecular sieve catalyst under conditions effective to produce a stream 

4 comprising light olefins, wherein said total reaction volimie comprises 

5 desirable carbonaceous deposits which render said catalyst more 

6 selective to light olefins than in the absence of said desirable 
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7 carb naceous deposits, and wherein said molecular sieve catalyst is 

8 selected from the group consisting of: 

9 zeoUtes having a structural type selected from the group consisting of 

10 AEI, AFT, APC, ATN, ATT, ATV, AWW, BK, CAS, CHA, 

1 1 cm, D AC, DDR, EDI, ERI, GOO, KK. LEV. LO V, LTA, 

12 MON, PAU, Pm, RHO, ROG, THO, MFI, MEL. MrW, EUO, 

13 MTT, HEU, PER, AFO, AEL, TON, and combinations thereof; 

14 and, 

1 5 silicoaluminophosphate catalysts (SAPO's) selected from the group 

16 consisting of SAPO-34, SAPO-17, SAPO-18, substimted 

17 SAPO's comprising MeAPSO's, and combinations thereof; and, 

1 8 wherein, upon accumulation of undesirable carbonaceous deposits efibctive to 
1 ^ interfere with catalyst activity, said desirable carbonaceous deposits are 

20 maintained on said molecular sieve catalyst by a process comprising: 

2 1 separating said total reaction volume of molecular sieve catalyst into a 

22 portion and a remainder; 

23 treating said portion with a regeneration medium under conditions 

24 effective to remove said undesirable carbonaceous deposits, 
2^ forming a regenerated portion comprising in the range of from 
2* about 0 wt% to a regenerated amount of carbonaceous deposits; 
27 and, 

2* mixing said regenerated portion with said remainder, wherein said 
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29 regenerated amount of carbonaceous deposits comprises an 

30 amount sufficient, upon said mixing, to produce a regenerated 

3 1 total reaction volume comprising said desirable carbonaceous 

32 deposits. 

1 10. The method of claim 2 wherrin said niolecular aeve catalyst is selected 

2 from the group consisting of: 

3 zeolites having a structural type selected from the group consisting of AEI, 

4 AFT, APC, ATN, ATT, ATV, AWW, BDC, CAS, CHA, CHI. DAC, 

5 DDR, EDI, ERI, GOO, KFI, LEV, LOV, LTA, MON, PAU, PHI, 

6 I^O,ROG,THO,MFI.MEL,NnW,EUO,MTT,HEU,FER,AFO. 
AEL, TON, and combinations thereof; and, 

8 silicoaluminophosphaie catalysts (SAPO's) selected from the group consisting 

9 of SAP0.34, SAP0.17, SAPO-1 8, substituted SAPO's comprising 
10 MeAPSO's, and combinations thereof 

1 11. The method of claim 3 wherein said molecular sieve catalyst is selected 

2 from the group consisting of: 

3 zeolites having a structural type selected from the group consisting of AEI, 

4 AFT, APC, ATN, ATT, ATV, AWW, BK, CAS. CHA, CHI, DAC, 

5 DDR, EDI, ERI, GOO. KFI, LEV, LOV, LTA, MON, PAU. PHI, 

6 RHO, ROG, THO, MFI, MEL, MTW, EUO, MIT, HEU. FER, AFO. 
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7 AEL, TON, axtd combinations thereof and, 

8 silicoaluminophosphate catalysts (SAPO*s) sdected from the group counting 

9 of SAPO-34, SAPO-17, SAPO-18, substituted SAPO's comprising 
10 MeAPSO's» and combinations thereof. 

1 12. The method of claim 4 wherein said molecular sieve catalyst is selected 

2 from the group consisting of. 

3 zeolites having a structural type selected from the group consisting of AEI, 

4 AFT, APC, ATN, ATT. ATV, AWW, BK, CAS, CHA, CaO, DAC, 

5 DDR, EDI, ERI. GOO, KFI, LEV, LOV, LTA, MON, PAU, PHI, 

6 RHO, ROG, THO, MFI, MEL, MTW, EUO, MTT, HEU, FER, AFO, 

7 AEL, TON, and combinations thereof; and, 

8 silicoaluminophosphate catalysts (SAPO's) selected from the group consisting 

9 of S APO-34. S APO- 1 7, S APO- 1 8, substituted SAPO's comprising 
10 MeAPSO*s, and combinations thereof 

1 13. The method of claim 1 wherein said molecular sieve catalyst is sdeaed 

2 from the group consisting of ZSM-5, ZSM-34, erionite, chabazite, and S APO-34. 

1 14. The method of claim 2 wherein said molecular sieve catalyst is selected 

2 from the group consisting of ZSM-5, ZSM-34, erionite, chabazitc, and SAPO-34. 
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1 S. The method of claim 3 wherein said molecular sieve catalyst is selected 
from the group consisting of ZSM-S. ZSM-34, erionite, chabazite, and SAPO-34. 



1 1 6. The method of claim 4 wherdn said molecular sieve catalyst is sdected 

2 from the group consisting of ZSM-S, ZSM-34, erionite, chabazite. and SAPO-34. 

1 17. The method of claim 1 wherein said molecular sieve catalyst is selected 

2 from the group consisting of small pore and medium pore molecular sieve catalysts. 

1 1 8. The method of claim 2 wherein said molecular sieve catalyst is selected 

2 from the group consisting of small pore and medium pore molecular sieve catalysts. 

1 19. The method of claim 3 wherein said molecular sieve catalyst is selected 

2 from the group consisting of small pore and medium pore molecular sieve catalysts. 

1 20. The method of claim 4 wherein said molecular sieve catalyst is selected 

2 from the group consisting of small pore znd medium pore molecular sieve catalysts. 

1 2 1 . A method for treating a molecular sieve catalyst comprising: 

2 contacting a feed comprising oxygenates with a total reaction vohmie of a 

3 molecular sieve catalyst other than ZSM-5 under conditions effective to 

4 produce a stream comprising light olefins, wherein said total reaction 
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5 volume comprises desirable caitonaceoiis deposits which render said 

6 catalyst more selective to light olefins than in the absence of said 

7 desirable carbonaceous deposits; and, 

8 wheran upon accumulation of imdesirable carbonaceous depoats effective to 

9 interfere with catalyst activity, said desirable carbonaceous deposits are 

10 maintained on said molecular sieve catalyst by a process comprising: 

1 1 separating said total reaction volume of molecular sieve catalyst into a 

12 portion and a remainder; 

13 treating said portion with a regeneration medium under conations 
.14 effective to remove said undesirable carbonaceous deposits. 

1 S fonning a regenerated portion comprising in the range of firom 

1 ^ about 0 wt% to a regenerated amount of carbonaceous deposits; 

17 and, 

18 mixing said regenerated portion with said remainder, wherein said 

19 regenerated amount of carbonaceous deposits comprises an 

20 amount sufBcient, upon said mixing, to produce a regenerated 

21 total reaction volume comprising said desirable carbonaceous 

22 deposits. 

1 22. A method for treating a molecular sieve catalyst comprising: 



contacting a feed comprising oxygenates with a total reaction vohirae of a 
molecular sieve catalyst comprising SAPO-34 under conditions 
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effective to produce a stream comprising Cj-C, olefins, wherein said 
total reaction volume comprises desirable caibonaceous deposits wfaidi 
render said catalyst more selective to Cj-C, olefins than in the absence 
of said desirable carbonaceous deposits; and, 
wherein, upon accumulation of undesirable carbonaceous deposits effective to 
interfere with catalyst activity, said desirable carbonaceous deposits are 
maintained on said molecular sieve catalyst by a process comprising: 
separating said total reaction volume of molecular sieve catalyst into a 

portion and a remainder; 
treating said portion with a regeneration medium under conditions 
effective to remove said undesirable carbonaceous deposits, 
fonning a regenerated portion con4>rising in the range of from 
abom 0 wt% to a regenerated amount of carbonaceous deposits; 
and, 

mixing said r^enerated portion with said remainder, wherdn said 
regenerated amount of carbonaceous deposits comprises an 
amount sufficient, upon said mbdng, to produce a regenerated 
total reaction volume comprising said desirable carbonaceous 
deposits. 



23. A method for treating a molecular sieve catalyst comprising: 
contacting a feed comprising oxygenates with a total reaction volume of a 
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molecular sieve catalyst comprising S APO-34 under conditions 
efiective to produce a stream comprising Cj-C, olefins, herein said 
total reaction volume comprises desirable caxbonaceous deposits in the 
range of from about 2 wt% to about 30 wt%; and, 
wherein, upon accumulating greater than about 1.5 wt% carbonaceous 

deposits, said desirable carbonaceous deposits are maintained on said 

molecular sieve catalyst by a process comprising: 

separating said total reaction volume of molecular sieve catalyst into a 

portion and a remainder; 
treating said portion with a regeneration medium under conditions 

effective form a regenerated portion comprising in the range of 
fi-om about 0 wt% to about 0.5 wt% carbonaceous deposits; 
and, 

mixing said regenerated portion with said remainder to produce a 
regenerated total reaction volume comprising said desirable 
carbonaceous deposits in the range of from about 2 wt% to 
about 30 wt%. 



24. A method for treating a molecular sieve catalyst comprising: 
contacting a feed comprising oxygenates with a total reaction vohmie of a 
molecular sieve catalyst comprising SAPO-17 under conditions 
effective to produce a stream comprising C^-Ca olefins, wherein said 
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5 total reaction volume comprises desirable caibonaceous deposits wluch 

6 render said catalyst more selective to Cj-C, olefins than in the absence 

7 of said desirable carbonaceous deposits; and, 

8 wherdn, upon accumiilating undesirable carbonaceous deposits oSective to 

9 interfere with catalyst activity, said desirable carbonaceous deposits are 

1 0 maintained on said molecular sieve catalyst by a process comprisix]^: 

1 1 separating said total reaction volume of molecular sieve catalyst into a 

1 2 portion and a remainder; 

13 treating said portion with a regeneration medium under conditions 

14 effective to remove said undesirable carbonaceous deposits, 

15 fonning a regenerated portion comprising in the range of fi^om 

16 about 0 wt% to a regenerated amount of carbonaceous deposits; 

17 and. 

18 mixing said regenerated portion with said remainder, wherein said 

19 regenerated amount of carbonaceous deposits comprises an 

20 amount sufBcient, upon said mixing, to produce a regenerated 

21 total reaction volume comprising said desirable carbonacMiis 

22 deposits. 

1 25. A method for treating a molecular sieve catalyst comprising: 

2 contacting a feed comprising oxygenates with a total reaction volume of a 

3 molecular sieve catalyst comprising SAPO-1 7 under conditions 

MTO ASSET 034/046 s n 1 1 n 




32 

4 effective to produce a stream comprising C^-Ca olefins* wherein said 

5 total reaction volume comprises dearable carbonaceous deposits in the 

6 range of fix>m about 2 wt94 to about 30 wt%; and, 

7 wherein, upon accumulation of greater than about l.S wt% carbonaceous 

8 deposits, said desirable carbonaceous deposits are maintained on said 

9 molecular sieve catalyst by a process comprising: 

10 separating said total reaction vokune of molecular ueve catalyst into a 

1 1 portion and a remainder; 

12 treating said portion with a regeneration medium under conditions 

13 effective form a regenerated portion comprising in the range of 

14 from about 0 wt% to about 0.5 wt% carbonaceous deposits; 

15 and, 

16 nuxing said regenerated portion with said remainder to produce a 

1 7 regenerated total reaction volumie comprising said desirable 

1 8 carbonaceous deposits in the range of from about 2 wt% to 

19 about 30 wt%. 



1 26. A method for treating a molecular sieve catalyst comprising: 

2 contacting a feed comprising oxygenates with a total reaction volume of a 

3 molecular sieve catalyst comprising S APO- 1 8 under conditions 

4 efifective to produce a stream comprising C2-C3 olefins, wherein said 

5 total reaction volume comprises desirable carbonaceous deposits which 
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render said catalyst more selective to Cj-^^ olefins than in the absence 
of said desirable carbonaceous depoats; and, 
wherein, upon accumulation of unde^rable carbonaceous d^osits effective to 
interfere with catalyst activity, said denrable carbonaceous deposits are 
maimained on said molecular sieve catalyst by a process comprising: 
separating said total reaction volume of molecular sieve catalyst into a 

portion and a remainder, 
treating said portion with a regeneration medium under conditions 
effective to remove said undesirable carbonaceous deposits, 
forming a regenerated portion comprising in die range of from 
about 0 wt% to a regenerated amount of carbonaceous dq>osits; 
and, 

mixing said regenerated pordon with said remainder, wherein said 
regenerated amount of carbonaceous deposits comprises an 
amount sufScient, upon said mfodng, to produce a regenerated 
total reaction volume comprising said desirable carbonaceous 
deposits. 



27. A method for treating a molecular sieve catalyst comprising: 
contacting a feed comprising oxygenates with a total reaction volume of a 
molecular sieve catalyst comprising SAPO-18 under conditions 
effective to produce a stream comprising Ci-C^ olefins, wherein said 
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total reaction volume comprises desirable carbonaceous deposits in the 
range of from about 2 wt% to about 30 wt%; and, 
wherein, upon accumulating greater than about 1.5 wt% carbonaceous 

deposits, said desirable carbonaceous depoats are maintained on said 

molecular sieve catalyst by a process comprising: 

separating said total reaction vohmie of molecular sieve catalyst into a 

portion and a remainder, 
treating said portion with a regeneration medium under conditions 

effective form a regenerated portion comprising in the range of 

from about 0 wt% to about 0.5 wt% carbonaceous d^osits; 

and, 

mixing said regenerated portion with said rmudnder to produce a 
regenerated total reaction volume comprising said desirable 
cart>onaceous deposits in the range of from about 2 wt9^ to 
about 30 wt%. 
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